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of acceleration (§ 57) of the angular velocity; and (see Vol. II) we have, in the direction perpendicular to the axis outwards, reaction against curvature of path, that is to say, 'centrifugal force,' equal to* <oV per unit of mass of the fluid. Hence the equilibrium which we have demonstrated in the preceding section, for the fluid supposed at rest, and arbitrarily influenced by two systems of force (the circular non-conservative and the radial conservative system) agreeing in law with these forces, of kinetic reaction, proves for us now the D'Alem-bert (§ 23o)-equilibrium condition for the motion of the whole fluid as of a rigid body experiencing accelerated rotation: that is to sayr shows that this kind of motion fulfils for the actual circumstances the laws of motion, -and, therefore, that it is the motion actually taken by the fluid.
702. In § 688 we considered the "resultant pressure on a plane surface, when the pressure is uniform. We may now consider (briefly) the resultant pressure on a plane area when the .pressure varies from point to point, confining our attention to a case of great importance;—that in which gravity is the only applied force, and the fluid is a nearly incompressible liquid such as water. In this case the determination of the position of the Centre of Pressure is very simple; and the whole pressure is the same as if the plane area were turned about its centre of inertia into a horizonal position.
The pressure at any point at a depth z in the liquid may be expressed by
/=p*+A»
where p is the (constant) density of the liquid, and p0 the (atmospheric) pressure at the free surface, reckoned in units of weight per unit of area.
Let the axis of x be taken as the intersection of the'plane of the immersed plate with the free surface of the liquid, and that of y perpendicular to it and in the plane of the plate. ' Let a be the inclinaticJh of the plate to the vertical. Let also A be the area of the portion of the plate considered, and x, y, the co-ordinates of its centre of inertia. Then the whole pressure is
^pdxdy = // (/0 + py cos a) dxdy
= Ap0 + Apycos a. The moment of the pressure about the axis of 'x is
^pydxdy — Ap0y + Ak*p cos a,
k being -the radius of gyration of the plane area about the axis of x. For the moment about y we have
^pxdxdy = Ap^x + p cos a ^xydxdy.
The first terms of these three expressions merely give us again the results of § 688; we may therefore omit them. This will be equivalent to introducing a stratum of additional liquid above the free surface such as to produce an equivalent to the atmospheric pressure/eceding condition as to partitions be fulfilled if. the axis pass through the fluid, or be surrounded by continuous lines of fluid. For, in starting from rest, if the fluid moves like a rigid solid, we have reactions against acceleration, tangential to the circles of motion, and equal in amount fo cir per °               - . r. •-, ... J:.^«^Q ^ frr.m tho avis. u heinsi the rateeactions of the parts of a rigid body against accelerated rotation. The fluid pressure will (§ 691) be equal over each plane through thee definition we have given of it above.
